WHAT IS CLAIMED IS: 

1 1. A LED of AlGalnP system, comprising: 

2 a substrate having conductivity, 

3- a n-type cladding layer formed of compound semiconductor 

4 of AlGalnP system, 

5 an active layer formed of compound semiconductor of AlGalnP 

6 system having a smaller band gap energy than that of said n-type 

7 cladding layer, 

«8 a p-type cladding layer formed of compound semiconductor 

%9 of AlGalnP system having a larger band gap energy than that of 

io said active layer, 

H 

IjL 1 a p-type window layer formed of GaP, 

\2 electrodes formed on predetermined portions of said window 

3.3 layer and said substrate, and 

an insertion layer which is inserted between said p-type 

J.5 cladding layer and said p-type window layer and has a smaller 

16 band gap energy than that of said p-type cladding layer. 

1 2. A LED of AlGalnP system according to claim 1, wherein: 

2 said band gap energy of said insertion layer is larger 

3 than that of said active layer. 

1 3. A LED of AlGalnP system according to claim 1, wherein: 

2 a conductivity type of said insertion layer is p-type. 

1 4. A LED of AlGalnP system according to claim 3, wherein: 

2 concentration of carriers in said p-type insertion layer 

3 is 5*10 17 cnf 3 to 5*10 18 cm~ 3 . 

1 5. A LED of AlGalnP system according to claim 1, wherein: 

2 said insertion layer is lattice -matched with said p-type 
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3 cladding layer. 

1 6. A LED of AlGalnP system according to claim 1, wherein: 

2 said insertion layer is formed of AlGalnP, GalnP, AllnP, 

3 GaAs , AlGaAs, GaAsP or InGaAsP, which has such a composition 
4" that said band gap energy thereof is smaller than that of said 
5 p-type cladding layer. 

1 7. A LED of AlGalnP system comprising: 

2 a substrate having conductivity, 

3 a n-type cladding layer formed of compound semiconductor 
rl4 of AlGalnP system, 

\n5 anactive layer formed of compound semiconductor of AlGalnP 

;<*6 system having a smaller band gap energy than that of said n-type 

■t ^ 

: Ft 

i=g 7 cladding layer, 

^8 a p-type cladding layer formed of compound semiconductor 

9 of AlGalnP system having a larger band gap energy than that of 

; E J.O said active layer, 

)tX\ a window layer formed of Ga x In!_ x P ( 0<x^ 1 ) , Alyln^yP ( 0 <y 

12 ^1) or Al z Ga!_ z P (0<z^l) , 

13 electrodes formed on predetermined portions of said window 

14 layer and said substrate, and 

15 an insertion layer which is inserted between said p-type 

16 cladding layer and said window layer and has a smaller band gap 

17 energy than that of said p-type cladding layer. 

1 8. An epitaxial wafer for a LED of AlGalnP system, 

2 comprising: 

3 a substrate having conductivity, 

4 a n-type cladding layer formed of compound semiconductor 

5 of AlGalnP system, 
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6 an active layer formed of compound semiconductor of AlGalnP 

7 system having a smaller band gap energy than that of said n-type 

8 cladding layer, 

9 a p-type cladding layer formed of compound semiconductor 

10 of AlGalnP system having a larger band gap energy than that of 

11 said active layer, 

12 a p-type window layer formed of GaP, and 

13 an insertion layer which is inserted between said p-type 

14 cladding layer and said p-type window layer and has a smaller 
fid band gap energy than that of said p-type cladding layer. 

! : sr 

1 9 . An epi taxi a 1 wafer for a LED of AlGalnP system according 

I. ft 

( «»2 to claim 8, wherein: 

|;~3 said band gap energy of said insertion layer is larger 

:d 4 than that of said active layer. 

IS 

1 1 0 . An epi taxi a 1 wafer for a LED of AlGalnP system according 

it Bfc 

; 8 £ 2 to claim 8,. wherein: 

\\i 3 a conductivity type of said insertion layer is p-type. 

1 11 . An epitaxial wafer for a LED of AlGalnP system according 

2 to claim 10, wherein: 

3 concentration of carriers in said insertion layer is 

4 5><10 17 cm" 3 to 5xi0 18 cnf 3 . 

1 12 . An epitaxial wafer for a LED of AlGalnP system according 

2 to claim 8, wherein: 

3 said insertion layer is la 1 1 i ce - ma tched with said p-type 

4 cladding layer. 

1 13. An epitaxial wafer for a LED of AlGalnP system according 

2 to claim 8, wherein: 

3 said insertion layer is formed of compound semiconductor 
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4 of AlGalnP, GalnP, AllnP, GaAs, AlGaAs, GaAsP or InGaAs, which 

5 has such a composition that said band gap energy thereof is smaller 

6 than that of said p-type cladding layer. 

1 14. An epitaxial wafer for a LED of AlGalnP system 
2- comprising: 

3 a substrate having conductivity, 

4 a n-type cladding layer formed of compound semiconductor 

5 of AlGalnP system, 

6 an active layer formed of compound semiconductor of AlGalnP 
lJ2 7 system having a smaller band gap energy than that of said n-type 

cladding layer, 

}'i 9 a p-type cladding layer formed of compound semiconductor 

; n 

I'fjLO of AlGalnP system having a larger band gap energy than that of 

CO, „ 

Tl said active layer, 

l i2 a window layer formed of GaxIn^xP ( 0 <x ^ 1 ) , Alylnj-yP { 0 <y 

; : ^L3 ^1) or Al z Ga!_ z P (0<z^l) , and 

1^14 an insertion layer which is inserted between said p-type 

•t td 

15 cladding layer and said window layer and has a smaller band gap 

16 energy than that of said p-type cladding layer. 
1 15 . A LED of AlGalnP system , comprisip<f: 

2 a substrate having n-type conductivity, 

3 ^^\/q^\ a n-type cladding layer f orme^of compound semiconductor 

4 of AlGalnP system, S 

5 an active layer formed^T compound semiconductor of AlGalnP 

6 system having a smalleriJand gap energy than that of said n-type 

7 cladding layer, 

8 a p-type jsrladding layer formed of compound semiconductor 

9 of AlGalnP jefys tern having a larger band gap energy than that of 
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10 said active layer, ^ 

11 a p-type window layer, and 

12 an insertion layer formed of/6ompound semiconductor of 

13 AlGalnP system which is inserted/lnto said p-type cladding layer 

14 SAor between said p-type cladding layer and said p-type window 

v X 

i5^yiayer, / 

16 wherein said ijreertion layer is lattice -matched with said 

17 p-type cladding ^ayer, and a composition ratio of Al in said 

18 insertion lay^r is lower than that in said p-type cladding layer 
r *j,9 and highear than that in said active layer. 

"• *5 
' ** 

,^ 1 16 . A LED of AlGalnP system according to claim 15, wherein: 

i ft 

VJi2 said p-type window layer is formed of GaP . 

;;^1 17. A LED of AlGalnP systeip according to claim 15 , wherein: 

2 P " tyPe cl ^5> J1 ^^ ayer and said P _tv P e window layer 

' h j 3 are Mope^i with Zrt^^ 

! | 1 18 . A LED of AlGalnP system according to claim 15, wherein: 

j ;3 2 concentration of carriers in said insertion layer is 

3 2*1 0 17 cm" 3 to 5xl0 18 cm~ 3 . * 

4 19. An epitaxial wafer for a LED /f AlGalnP system, 

5 comprising: / 

6 a substrate having n-type conductivity, 

7 V) a n-type cladding layer forjrfed of compound semiconductor 
S^^Vf^AlGalnP system, / 

9 an active layer formed^of compound semiconductor of AlGalnP 

10 system having a smaller/and gap energy than that of said n-type 

11 cladding layer , / 

12 a p-type cladding layer formed of compound semiconductor 

13 of AlGalnP s/stem having a larger band gap energy than that of 
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14 said active layer, 

15 a p-type window layer, and 

16 an insertion layer formed of/compound semiconductor of 

17 AlGalnP system which is inserted iAto said p-type cladding layer 
18* or between said p-type clad<|£ng layer and said p-type window 
^ layer, 

wherein said insertion layer is lattice -matched with said 

21 p-type cladding la^er, and a composition ratio of Al in said 

22 insertion laye^f is lower than that in said p - type cladding layer 
c f%3 and higher tflan that in said active layer. _ _ 

1 20 . An epitaxial wafer for a LED of AlGalnP system according 

$2 

•■ tat 



to claim 19, wherein: 

said p-type window layer is formed of GaP 



Us? 



21 . An epitaxial wafer f^^LED of AlGalnP system according 

claim 19, wherein: 

said p-type gadding layer and said p-type window layer are 



IXA — - doped with Zn 



1 
2 
3 
4 
5 



22 . An epitaxial wafer for a LED of AlGalnP system according 
to claim 19, wherein: 

concentration of carriers in said insertion layer is 
2xl0 17 cm~ 3 to 5><10 18 cm" 3 . 
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